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(54) TRANSISTOR AND DIODE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a transistor and a diode 
whose resistance is low and whose dielectric strength is high. 
SOLUTION: When the bottom of each rectangular parallelepiped thin 
groove 20 is filled with a semiconductor epitaxially grown product, a 
(100) plane is exposed on the side faces of each groove 20. Each 
face inside each groove 20 is epitaxially grown at a uniform speed, 
and a filler 22 without a void is obtained. When the concentration, 
the width or the like of the filler 22 is set to an optimum value, a 
part between fillers 22 in a drain layer 12 is depleted completely 
when the inside of the fillers 22 is depleted completely, and a field 
strength in a depletion layer which is spread inside the drain layer 
12 can be made constant. 
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U< >JI<bteML^y-X^£, 
KfflSO—flJffitt { 1 0 0 ) ffi#Bffl£ftfci»3R:g 

i e«<& h^>> j ^^ 0 20 
i x«WARiB2<^i^*rn^ i mtzmn v^y^T.*?. 

[«f*^5] w«BKu-f >*<D5s, saie^^H^ 
fatten, 

-> 3 y h+-«a^»ttsnfc»* 40 

m 1 7!;MI»*J1 4 O^-rn^ 1 XBgEKO h7>y^^, 
[«|3#H8] g 1 ^S^COi^^^ch, 

3 y h*-«ai:. 

^WtS^t-H. 50 



[«f*«9] WIBv'a y h*-1IBtt. WE*** £ tt 
[0 0 0 1 ] 

[0 0 0 2] 

2(7)iMi?:^LTt^ 0 :Oh7>yX^ 1 0 2H 
M/>?I;W-MOSFETT»0, N'SPFIMM* 

1 li, 1 1 ±\ZX.)Z& Iris* 

tZ<kr>Tm$L'£ntzN-M<Dzs*J Zi >ie^ + yt;n 
3&^J«S KK>I1 12 t^LT^So 
[0 0 0 3] ^110(1 llltKK 

Oil 1 2i*iSf?©^®fiiJ{c, P^co^^^Sl 1 3^ 

^^c$tiT*5o, ktk^ji i 1 3f^g{5^®ifi^ic, 

P f SO*-$ y?mm 1 1 6<h. N^OV-XS^cl 

[0 0 0 4] 7-7(181 3 0OF B 1©fiBTIl 
S«l 1 0*ffia**#l;:Xy^>^<*ft, fcffliHl 2 Ort* 

[ooos] hub i 2 o ©rtwBKtt, y- 1 

[0 0 0 6 ] &*ffltf5| 1 2 0^'-hH7 P 7^1 2 7 
[0 0 0 7] V-XMl 3 0 <t*-^ y^mt&l 1 6 

commziz, ^R»iK^6>j5Esy— ^maiRi 3 7^ 
jssnT^s. n»i 2 o±^ujimififlEMi 3 i&m 
^^rto, :oin«Mi 3 1 \z&o. v-xi 
aMi 3 7 ty- hmay^^i 2 7tJ4*ftMJc«» 

[ooos] ja3ia« 1 1 0 (Dmm, m^>, **^s« 
1 1 1 <75g®tc«Ku-r>«aiKi 3 9«$nt^ 

[0 0 0 9] 3 7S:»«!«fflrJC«ttU, 

KH>1SI 1 3 9 fcjE«ffi*finJDLfctt»T, 

hma^tciagm/£j^±^>iEmjE^TOD*r-2)i, hie 

iI12 4d:#f^ll 1 3(DIPiSfcNS!^>RteiB^ 

^^n, ^cojss^(cJ:^t, y— xsai 3 0 1 Flo 
Oil l2£a*ft«3ii. RGB^riioT. K U-f > 
mi 1 2^&V — XfHttl 3 0 \ZfattTmWt&ffitlZ>o 
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0, »M 1 2 0 M^fttVW-MOS FETC?fST 
^JFETSW^UcCl^, il^(7)/W-MOS 
F E T KM:^T«»fiSW*/hS < ftoTW. 

[ooio] fit, w»Lfctt»a>e>y-hMBic!) 
iwv-xiiu 3 7 ctwi;«fifc*tost, sis 

[0 0 1 1 ] C<0«8gTtt. ^'r^ll 1 3(i:KW> 
^)PNSf^7A f 7>yxIE^h7>yX^ 1 0 2 CO 
[0 0 12] -^(1, PN^COT/\*^>'>iUEE«, 

i i 2 Jirt(7)t^^^-T^i)fc 
46 . «#3iff < ft £ S5#T 7 A ^ > ~> Hffi3&*ftff 

[0 0 13] ^Cti2 1 <Z)J;5&#lift<Z>¥2JM*:gta l 

1 1 2«J: tt»&*««a!©ai2wJil 2 2 ftJgfiJcL, Ft/ 
-f >JB1 1 2rtfcJC*^ffl2JB(0«»5ifl[ftlBfp-rstt 

[0 0 14] Sii/f 1 2 2tt, -BJWSl 2 0£#£<ig 

[0 0 15] Lj&>L&j&«S, ^»iLTyU3>M 
1 2 0P f qf'>-'Jzi>xh:^^f>^;i,^ 

2 S K: tt, fflfiFjE 0 ©IE 6 txfc ^ 
[0 0 16] 

[0 0 17] 

[0018] L/T, B*3HlE«^«Wtt. S 1 

#KffifiU mEFK>H£te«MLfcv-*«« 

*W#©xt^ + ^^;U«fitCcfct3TH9EtfflSIWfc 
J&fS^tU T«lflB**«ilE«»<7)jlEBHi«L, ±*B«a**j 
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anty— usaHt, njEiBi»rt<o(ttEy- Me»M 
<h}g«LTgaM^n, mE*a*ttt«*snfcy-i- 

E«o>«Wtt, MEM*<Di*iffl^mtti»^#T*j5StS 

n> K*ffl»<z>— ©Jena {i o 0} s^aa^nfeis 

*^Hl EStO) h^>>?X^Tfe^o IS#ig3E«a>589i 

10 *«2C0t^n^lSE«^h7>^^Tfe'5. 
«4E«c0)5egHte. mE5S5«»tt, ME V 

ftfeaww 1 xtt«i*«2 on-ma* 1 

ft. iftfB:n 1/^7^ Jg^® 

4©^-rtl^l^E«c©h^>^^T$)-5o M*3H7 

VLm-t*m2i\*K*tm<Dmzi*. iFH>iiy 3 7 

g<h> ME£¥3f#»tCJ&j3t3ft, JSHa*iKrE±¥*#: 

30 ■rttttjB-rswjsoaaii:, ^tecoxtf^^-wu 
ft&*«*<t, H9E^*tt:igoseD<!i«jE 

^t-Ht*^ W#«9Ettc&5B9ifcL »E'>3!y 
^-ti«> ME3E»*i:tt*-5!y^ag«Snfcl|| 

[0 0 19] 

1 1 ISCy U 1 >^'X t^^y tM6$n«^ K 
K>«12ttSLWS. **tt«Ttt, ^lili 
i^NS, »2*«a4Pi(!:l / Ttt§at5. 

[0 0 2 0] 1 1 fcL N + 0 , Stn^ 

teO. 0 0 3 Q-cmflSTfcSo HK>Sl2ttN -I 
T^StaTrfe^o KH>®12^IiMl8. 2/im 

so [0 0 2 1 ] HI 1 (b)lC^*TJ:^lC, KH >I 
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ttSg-Cte* HK>|12H, PMAI4 Ity'Ja 
>S4£1 1 £T&£nfct^J;:ft£o 
[0 0 2 2] JUjffl31SU, P^aA/14 1 4>CD 

KH >JI 1 2ft(Ci£ifc£it£<h, Ell (c)tC 

oT&mT^^JSU 1. 2jumJ:l9t>a<jfi«S 
[0 0 2 3] fit, £0>ttlBTtt, KK>112tt 

[0 0 2 4] 0 2 (d){C5F-r c kr)tC, KK> 

HI 2<7>«®H, »ft0fflft0HD 1 5t^\ fMpIT 

[0 0 2 5] l/y7hI14^M^nfcI 20 

mizmmr m 1 3«ffiicps!^«»#ffiAs 

tl, i2 (e)H7K"Tcfc^^. #-r*H 1 3rtgROSffiifi 
5SPi5W->l:SoW->T, P*^ 

[0 0 2 6] 4^i£L^ JBHflJl U 

P + fSAI 1 94 J ^^P>^^^*£m^it^>ch. HI 
2(f)tC^-TJ:^tC, *f^I 1 3rtfflO*ffiiS«t, 

£n^ 0 6©aiuaatti . 

0 wmSaT»S. 

[0 0 2 7] B3 (g)ir^-Tct^t^ tfx-fJi 

1 3<h^-^u/^^l 6 £**«HJLfcttJg"T?. ^<£>^ 
iCCVDftCctoty'JnyMIl 7ftJBfiELfc 
f£> E13(h)t^-rJ:^f^ Ky'j3>iftll 7 31® 
ic/i^-- >yuci/i;x hJBi 1 8*^fiK-rs. 

[0 0 2 8] :0I/y^hI18H 

£*fflfi0>BBP4 2 StlTM. 40 
[0 0 2 9] *©«J|T. X7f>^L 4 mU4 

muni 7^'u^x mi 8 £mcmmz^?-~>? 

fi, B3 (i 3 U^hflKl 8C0BBP4 2 

<h|p|i;^«(7)BBP4 3«S3n5. 
[0 0 3 0] COfclTH y'Ja>SMl 7CD^P 
4 3 fflllfi 1 OCO-p-feOTp^-fJi 1 3 0 

-->^nfcy>j3>Sftll7^^(!:U BSD so 



4 3c7)ic®tcffi@-rssB»^j!igiSfii o^x^^>^ 

U [14 (j) tc^-TJ: 5 13/ jfillfi 1 0\Z. y'j3 
>KKLIRl 7 ©MP 4 3 £f5jC/\°^-><7^$i2 0£JB 

[0 0 3 1] :©ii2 0B#r^il 3£JfiiLT;fe 

HK>i 1 2 (OrtggfciS CCTte*a?g2 0 
©fl&HSfi 1 0^®^6<oaE$« 1 2 jumlCte-DTV* 

So 

[0 0 3 2] jffli»2 0<75BBPSB»<7)«JffiHtt, y'j3> 

tt, fflllSl 0^f^y'Ja>^IiijLTl^ o 
[0 0 3 3] U>?X Ml 8 COM P 4 2 ^-^ 

*ffl?ff2 0 = y?m*$. 1 6 ©PbMIT^oT, 

- ^ -y £ IS* 1 6©»ffli:tt(IIBIlxfcffi«^*j«anT 
*«#f 2 0CDGffltCte> fflllffiiom- 

(£>TJI<£> KH>I 1 2 t^SiHLTl^o fcfflrff 2 Oct) 
JSElCte, KK>il 2«lTt^o 
[0 0 3 4] Mj)|2 OttJiEO«t3t»j5!EanT^O, 

[0 0 3 5] ^^iTCVDgIrti:«Ml 0 5: 
*AU S5rfiJciDl»LT>'Uri>^)H5|6f^ < X<i:PS<0^ 

wtfomffiizisv zi >£fcj)[\fi tp<DPm<D?f 

[0 0 3 6 ] C^Tr. J&ggfiU OWU ^(7)^@CDMyj 

{1 0 0} w^t)«i^nri^. * 

it. !/y*7 M 1 8 COiP 4 2 CO WMt^^TS) 

mi 8%/t?-->tf'tz> tzmmiz&m^ti 
ti, hp 4 2 ©iazxttHaw* -en-enjassffi 1 

Ocofl 0 0) S«:ft«6SxttXttytt(Z)35fB]^?B 
[0 0 3 7] ffl3f2 0<&raP<BJfM*teMP4 2 (D^MB 

[0038] inn b— *«©aac!)MjB 2 0 a*s 

0, :<Dil ITU Mffi2 O^SiSai, a2^xttO 
xit¥Si:ftt?T^5. Hot, *fflrH2 

[0039] $fc, gi 1 2 mm 2 0 (Dtomzstrm 
Sii'fea. c<omi 2\z^nx^^^.^\z. mffi2 

HiEyj^tCctoT^anT^^o fip-fe, jHBi«2 0<7)JZa 
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ISAu Az, Bu B2tt, iBaSSi 0©Siii:ML 
TiI&¥ffiT*0, Sot, »0^-5z:ffliJffiHS^lC 
BSSSLT^S. W2 0©J|ICH 50«S®1 

Oa)*ffi<t¥fTt?*S^6, E3fl(®Au A2, Bu B2 

[0 0 4 0] ffloTW2 0C9MI®Au A 2 , Bu 

(1 0 0), (0 1 0), (0 0 1), 

[0042] <D±x^m-r. 

[0 0 4 3] fifo T, 1 0 OSEOffi*fi^ io 

(1 0 0)T&9. Mffi2 0<D&tt\Z]<D~mm 
Ai, A 2 fC(0 1 0)I^«ULT^S*^ 
IfiJOfldHBu B 2 {Z«, (0 0 l)ffiXtt, 

[0 0 4 4] 

[»2] 

(0 0 1) 

[0 0 4 5] ^lttlt^(jgffiC«, fflSSSlOtf)^ 

[0 0 4 6] fi£oT, E9«IAk Az . Bu B 2 £i£® 20 

0 0} I12 0^^H SUSfilOO 

#BB# by'J^ ic x e 37 * is * L , HI 4 

(k){C^-rjc^iC, «»2 0<O">U3>S<b«|l 7 cfcO 
hT?j(D$V>ft&, is*) o ><DX.\i$*zs'r)\,$L§tmfr*> 

Lte^fztb. y'j3>Ml 7 COM □ 4 3«SoT^ 

[0 0 4 7] ii2 0rti: 11 1 0 j m 30 

^ {1 1 1} tim&LTi^fzm^iziz, mmm 
Au Az, Bu Bz'tjSBctatta-rsfflassi 00 

»2 0fttcHtB-t£#UIS& 1 O^MiC, Xt^ + yt 
[0 0 4 8] g|l 3H *a^*ffitC«toT«fflfli2 Of*] 

t'>U3>iw+yt;nsMT*«ut*fto 1 sea 

[00 4 9] B14lt ■»©-«IIAil: l (1 1 

com l 4TH jHB3K*|pJ»C*lri#-r h'^K8$n 

[0 0 5 0] y'J^y^LIl 7^7X^7il 

tc, tfflj»2 0 f^j^ic. #5=^11 1 3fl)±*^6T**T 
KH 2<0±SHj^6Brffii«a*TSBas$-fr so 



ij3>¥fiS^ 11 0 0 1 ®f:/S:^T^§ fl {1 
0 0} \t. TfBMTjfi. 

[0 0 4 1 ] 

[»1 ] 

(Too),(oTo) ( (oo T) 

5feSI«l2 2(7)Sffitt, Hi 3 

lti^s. 36M2 2©sin 

O^M^b 1 . 6 um<Dm£lZ&misT^Z> 0 
[0 0 5 1 ] ^X\ C^ttHOfflSSK 1 0 SrJKfflMfc 

hW2 4«$n5. 

[0052] ncatt^-m, w»2 0(DiS®c^«» y 

- h*6iSK2 4^IB«$tlT43 0, M'JMAu Au B 

u B 2 ^tt, yu^ygMi 7 iz7-hmmm24£ 

[0053] % a^x\ summm 1 000, mm 2 ocomu 
mim-t&mcDmiztfi) is*j 3 >&mmzi*, ms (n) 

So 

[0 0 5 4] CWttlTH #'Jy'j3>»I2 6H 
iX7f>^U y'J3>KMl 7±tc&S-r^>^U 

:> »J a >iWH 26d:, li2 0 rttt©±*B«#cr)3« 'J ^ 
'J3>»lt2 6 4l»£t5t l #*ffl*2 OF^OtSU v-U 
3>il2 6«I^}:M^n, El 5 (o)tr^-Tct^ 
tC. *fflj»2 0O|*l«*«, ^UyU3>3I26C0S^ 

u®y-htS7'7y2 7n «B» 2 0 rtoy— h 

«»R2 4T t S^nT450> 
[0 0 5 5] *(^-C\ 0 6 (p)fC^-r^e>^, y'j3> 

BwtKi 7&B£;Tz>ti* «uis«i ocd^smi 3 

■12 0^coy-hm®7 p ^^2 7©*^, y-M6 
»R2 4t&±«ffifcJtfcBl,T;fcrK *t^I130$I 

*-sy*««i6o«iBt, y-h«a^^2 

7co±^^<h, y-H6M2 4©±fflBfBtT*ric$n 
S&UIS^l 0 <ommi*¥-*nizU-DXi,*2>. 
[0 0 5 6] ^ vZMm 1 6<Z)¥®^t*c<h, 2 
0(^BBPffi»O^, Bp-^y— ^18^7^2 7co¥M 

[0 0 5 7] 06 (q) {CTKfcfc-p S V 

6(&4i#0]+*{4iaic. *—^yt7mt$. 1 6 CO 



[0 0 5 8] f^4 4tj;l/yXhl2 8^f$tlT^ 

(ZZXlZtftm-f : A sO^iltt^t, Stfcti®4 

5V /fl 3»8IMCN^j$Al3 9«$ 
n^>o dC7)N*^&A/I3 9te, UyXhl28<hW 10 
2 0<h(7)r B 1l:IoTffM$nT^0, h!2 8t 

[0 0 5 9] Ix^X hM2 8&m£;lsfr'&. &MW&ft 
(s)[Z^TJ:o\Z, X^^mi 3it-5 7^Ml 6 

[0 0 6 0] Z<DV-zm®.3 Ote. 'Pfc< £hMm2 
<t.*>Mffi2 Q (D^?5fa<Dmm\ZteV -7.mm3 0<D 20 

[0061] n+ mmxm 3 9 *<D^Mmzmjjfaw;m 

[0 0 6 2] N^£AJl3 9f3;, *ffi«2 0<D$iJ 

^mmty- \-mmm2 4oftmzte&mLtjL\,*rz&, 

V-XI^3 0H y-hlfeii2 4CD±^£B^£> V- 30 
7;&m/I 3 0O&ifc^£O#£:tf\ y-hlfe^2 4<h 

h *e&M 2 4 £ n 1 3 (D^m^mm^ ^ *)im*& 

\ztez> 0 

[0 0 6 3] A\Z, mi (t)^^TJ:^^, CVDr£tC 

mmm3 1 <D^m\z/v?--> #LtzUzsx hi32^ 40 

[0 0 6 4] ClcDU:xX hJ13 2 (Cte. /\°^-->v-*K 

£oT*ffl3l2 ooo^oiisicifflsco^a 3 5^^^c$n 

T^30, l/yXM3 2(t ^<tt)W2 0CO±^ 

[0065] ma 3 s(Dm l m\z[mmmmm3 1 

3 5cojK®<z)ffl»^SSn, JHM*6»JK3 nc, 

X h!3 2<Z>MQ 3 5 (t|p|i;5p®A^->WBBP 3 6rf 
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[0066] mr*v&mm3 1 cor^n3 sojgsicra;, « 

MffilC7-X^3 0#BHJLT<^<5. P^a 3 5 CO 
JgEfflCte, hm«B7 p ^y2 7<7)±S$te8tf5LT^& 

[0 0 6 7] L/y7M3 2»SL«l il 

1 0 cDPJn 3 6 £W"f -5ffi<DMK, 

S^SSJBE^BliPT^Scfc-5fC7ioTtr^ 0 El 8 (w)CD 

[0 0 6 8] V-X««JK3 7te, BBP3 6JtiHfc*5<r> 
T> V-X«g«3 0<h^-5^^S«i 6tJC»JKSn 
T^S. V-XlSJ8 3 7fl I«i3lCJ;oT 

[0 0 6 9] y-h««JK«, ^«2 0rt©y 

[0 0 7 0] IU8 (x)tC^-TJ:^iC, V-^fg 

§13 h«SBl<0*fflfc>'U3>K-ftft»R«^ 
£/£*»8d£«SHR3 8£JBfi)cU /^-->yiTV 

tKK>tIi3 9^M$ti:, A 4 7-MOSFET 

tt. 1 1 y >»&*»JSLTV^. 

[0 0 7 1] ^©cJ:e)/j:h7>yX^2TH 1 

htt«R, V-^fffil3 7, M>'H>i«3 9 

^h7>yX^2^#bn^> 0 

[0 0 7 2] &«*^*fB« J ^«aisI»JC»«-r'5C:d: 
fc«fcO, 7-7liI3 7^Mfil:Ml, KH 

fCHft£Ea±<©*€rS^IE«ffi«:HMni-r5t; 
a«(*r>fll 3 ty- M&1M2 4 0D^®)HN^C0 

^ei^M^n, v— xi«3 o<h ku-ohi 2t ■ 

[0 0 7 3] -t^ttJS*^ Sy-h«l7 , 7 y2 7$ 

[0 0 7 4] h^>^7,^ 2^iK»T«S8t»0, KH 
>tiI3 9<hV-7iiJ13 7<&[Hlc*2fcffiEEa<H] 
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tO 0 7 5] *fflrlf 2 0<DJKWC***Xtf**'>^j|,B£ 
2 2 0«tStt KU-f >Ji 1 2 OWmfflittiSStttoT 

[0 0 7 6] 09^4 8 tt, Pg!<D#7MJI 1 3 <h 
S««f2 2t, NS!©FU-f >Jil 2 tODMJc^JflESn 

i 2t(DRi^»dcansPNtt^*^3Ssa»2 2ft\z& 

[0 0 7 7] ^WH9C0ttJi^e>, KK>til3 9 

tS«>2 2^il:$^tt^»o 
[0 0 7 8] *»h7>yX^2T11 S9«2 2 

T, KK>tIl3 9ty-XtM3 70|||l:» JS 
ttttl 2 2 #3E±lCffiSfl:f £«JBE#EP*D£ tlfz t&\Z 

ta, jffl«2 or^««j2 2ratcfi(s-rsw»co ku-t 

[0 0 7 9] h'K/1120, 3fctSfe 2 2 MfcteB?- 

[0 0 8 0] C(Dmm<nh7>i?Z& 2<Dft$&<D&mti 

0 <fc, #x>rB 1 3 KU-f >Jf 1 2 <h*iI£A-A 

[0 0 8 1] d(7)«^, 3te»«2 2|*|lC3^-f K^SFffi-r 

X^2TH {1 0 0} WbfMtXt^^y 
■v;U^SL^:¥^^ H B H (I c fcoT?cta^l2 2^»ssn 

[0 0 8 2] JEUitt* MMMOSh7>yX^i© 

[0 0 8 3] Hj 1 5CD^3te* *^HJcOftfi(7)^JT$)^ 
PNffi$SOIGBT^LT^5. C CD EI 1 5 T te, 
H8(x)CSLfch7>^^2 < !:Rli;«t#*Cttrai;flF 

{1 0 0 1 ffiT*0. «»2 OrtlC36«dnfc3te» 



4£j22te, {1 0 0} S^bXh^^ytMIL 

oartsiate, n i 2 ic^b^ct^ic, m^mz^^x 

[0084] ilSCOh^/yX^ 3^08 (x)CO 
>yX^2iS/«i:S«»H i8 (x)0h7>yX^2 

(If! 1 <Z>»tt£0<Z> K H>112 a<Nffi<0¥*#iiMgiSI 
10 T*5¥W#gffil l±CM$ntl/^c^ Hi 5 <Z> 
h^>vX* 3CONH(^l co*m^)CDSasSffi7 IT 
tt, NfiOKH>i 1 2tt, xtf^*->r^fi£fiffi«C 

[0 0 8 5] Ell 5(D^4 6«, P£!<7>¥*f**IK 4 

[0 0 8 6] CcD c fc^^h^>> ? 7.^ 3TO, 
84 5^6 KH>|1 2rtfC^&=^^ 'J7d«AS 

lC:fetj-£ KH >JI 1 2©fitaffl«, MOSFETiCO 

[0 0 8 7] ^fc, 01 6®h7>yX^4 ^Ift^T 
uOh7>^^4H *^©-W©y3 7h + 

«-&i:PHHfC. H8 (x)t|p|i:3g«tCtt|wIU??^S:^L 

[0088] 0i 6©K7>^^4 CO^SIS^ 7 2 
fcL *a«i©Na!(»l<©»«ffl) KU>f >JB1 2<Z)*ffi 
30 Id, 4I»i^e>*5y3 7 h+-f g4 7*«$n 

[OO8 9]'C0y3 7K*-ta4 7li, K K >H 
1 2 y h*—«-&S:»J«LT*5 0, '>3 7h*- 

il4 7tFK>112i:0r B ll:H y 3 ^h+-S 
i4 7^7y-Ktffi^0, KK>il2^*V- 

[0 0 9 0] CCO£?fr h^>>?;*^4"m, y 37 h 
+ -184 7^b FK/i 1 2rt(:^tU7^ 
A£fu KUOJB 1 2 0fi*flEXBl3&*tu;. »ff«JB 
40 CfettS K K >■ 1 2 Ofiftl^/hS < <IU 
^fitriffite. Hi 5fcSUjfcPN»£ffl(0I GBT<fc 

[0 0 9 1 ] ±fB^h^>> ; X^2-4T^. Ii2 0 
rt<&3fcflM*2 2tiV-^«ffi3 7^y- h«ffi^^^2 
7^FK>1S39, 3U^7^ii4 6X«y3 7f ; 

TUfc**, M12 0^O«i2 2 ^V-XII 3 7 
3S5«*2 2^V-^««3 0 tHi;*BE*<EP 

so [0 0 9 2] {MU 56**2 2«:f¥jSm&<c:S(r^c<h$ 
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[0 0 9 3] 3SS«*2 2S»jBE«ffi*Cjm& < 5:*tfi, 
II 3d:Hl/>f>I12 (D^MO P Nf£-Sa> £ K 

u-r >/§ 1 2rtic/£^ofc^s»o5asBd < 3te«[#i2 2 ic 

h'K>tS3 9(7)«ffi«!:|S|i;«ffl[K:ti:-&. 
[0 0 9 4] ^-LT, FH>tl3 9iV-Xti3 

#72 2 0rtffiKfc£i;£J;'3l;:fc:5, 
[0 0 9 5] U 5fc«ft2 2 £V — X«ffi3 7 

ffiT&O, HH>1I3 9 ^7-^113 7 extern 
ffi*«HllDStl. £4I«2 2£ h'K>ll 2£(DPiU<£>P 

[0 0 9 6] umiCUS. *t**2 2ri**fS±fc£S 

Jll 2&&Z{tTZ>££. **5^Jf 1 3th'H>|l 
2 iO»|i(0PNft^e t S»*2 2 coi^M^TC7)m^ 

[0 0 9 7] dCD/tdfc. «*©cfcpiC**MJC«iR<Z>Ml 

Zmulstzm&lZlt, ^fVil 3tKK>Il 2i 
©»ffi*>65fet*W2 2<OJEffi*Tbtt, S£3fe*jgOh^ 

[0 0 9 8] J£A±te, iM)i:LTh7>y^^2-4 

[0099] sis (f )conn5it. #5£m<D—M<ny 

^*T^<h, HI 7 (a)\Zfr:T^Z>\Z, N+M<D 

5 1 5 1 ±JciB«$tXfeN 

•m<o^m»m 5 2 t^ftsfflisfi 5 0 zmM 

U 5 2 *ll:iS©l« 5 3 ^Mt l>o 

[0100] comms 3<D%mvtMb, m 1 1 iz^l 
tz.nm2 otmrnz, m^mms 3^m^zw-wzm 

[0 10 1] ¥«»Xfi5 1 \ZNM<D7FKta&ltmX\Z 

[0102] W5 3C0BBQ(O^tt«S^T*0. M 
315 3<0Bg<ftJEte£¥«#«5 2 <Z>»® IZM LTSHfc 
&oTl^. *fc, M5 3£^lliH i**#I5 2 

(omw£m : 7\zur>x^z>o 

l 0 1 0 3 ] MM 5 3 M'MRtfigK tt, {1 0 



0} ®-e&0. ffi33^5 0<Dlffl»5 3*<»j*£ftjfcffi 
Hy'jD^xe^^yvMgf^xh, HI 7(c)£ 

PSO^Mft^iP^n, Xt 0 ^ + ~>^/i 5 5tePHi 
lzUr>T^Z>o 

[0 10 4] ^®«»Ttt, *ffl$!5 3 PdHC&fcB-f 
^#l5 2 0M;t), >-U=i>Xfc!* + ->^;Wl5 5 
IMfiLT^O, ^ 1 8 (d)tC^-Tct 
io 5 2^®^gaS-r ; 5^T->Un>xtf^ + >"V;Hl5 5 

jw&jssn*. £¥«#Ji5 2*ii#iiasLfcttJ8-c i 
a, 

[0 10 5] &\Z, 4BUia«5 0^t|i5 7&D3e¥ 

20 [0 10 6] ^(Z)miC0m^5 9«, ±**#B5 2t 

■ 5 2O#«a!i:ttSlrMc:S»JcaoT*50, £¥*8*£ 
152 <fc3*5*»5 7 <fc<OW»CttPN»^«jBS$nT^^ 

[0107] ^tc, siscf) tc^-r £ o \z. ^mtem 

m 5 1 (DmmiZ, ¥*«:S«5 1tt-5 7^aSt5 
&flWt£«f£U ^<D&«KJCcfc^TSg2a>«1S6 0 £ 

30 [0 10 8] dCO^-f — K 5TH SI2CDWS6 Old 
fe«EE. SI 0)115 9(ClEmi±^fnJ[}p-r^<h, ^1(7) 
115 9 t±^i*l5 2 tCOMiBv'g y h 
JB/Vf 7X3*1, Jg 1 c^mffiS 9/d^^2(Dia6 0\Z 

[0 10 9] Z.(Dt^. 3tiM®5 7chi*»fti5 2 <h 

or B Ko p ns^ feiAW 7 x ^ n^>^\ PN»-&C0»g 
[oiio] -tntttisi^, m2com^6 o hze«j£. 

40 |g 1 COmS 5 QtCftmJE^TOD-r^t, 3Sl(Z)«ffi5 9 
i±f al^I 5 2 i^lOy 3 7 h^-t^t, 5fc8ttft 
5 7 <!: 5 2 i©F B 1©PN}^l/W7X$ 

[0 1 1 1 ] is ay h+-g^<!:PN^ 

MJ5fr*>£.¥i»fcm 5 2fa\Z&2.M&fctf2>. HI 9 <D 

5 2ftizfctf%&zm<nffiffl&^L,T&o. m 

so [0 112] ZCD^-f %tR4fe5 7C0*S^ 
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[0 113] Z<D£viZ. *9m<D#4*— K 5Tt>, ' 
[0 114] H±H h7>^^t^ KtcSt* 

[0115] fcfc, K±OWT?tt, NSWSSlaSttSlT 

[0 11 6] 
[0IB0ffii|ittK91] 

[0 1] (a)-(c):*^©-^J©h7>^^© 

Miaia*Rwr*&«>oH( i ) 

[02] (d)-( f ) : ^m<D-nM(D b7>z?X*<D 

«jiaxa*tt9B-r*fc»<z)H(2) 

[0 3] (g)-( i ) : h 7 >^*(D 

KiSxa*K*"r3>fc»©H(3) 
[04] (j )-( 1 ) : *SS8W©— h^>>^^<£> 

■axa*K«-rs&»©H(4) 

[0 5] (m)-(o) : &5£W<D—mM<D h^>i^^^<D 30 
SSifiXg£IftiBT5fc#a>|g|(5) 

[06] (p)-(r) : *&BM<D-m&l<Dh7>iS7>#<D 
K«X8*K9rr*fc«>0>EI(6) 

[07] (s)-(u) : *^B^cO-H^JCO h^>^X^CD 
^i£xa£t#BJ!-f &fc*6<£0(7) 

[08] (v)-(x) : *5S9KO— 3l0y<B h7>^7^0 
Si£X^£f#B^T£/id6<£>0(8) 

[0 9] *a5B^©h^>>?X^I*iSBO^SH<OttSg*M 



[0 10] **98<Z)h7>^^rtao«*aifl[0»* 

[011] *5m<o YyyvT.zmsf'i*- wnrn 

[0 12] *ft*A<D\*7>i?X&RZ*y^*-\ : <Dmffi 

[013] mmoimmz a o o) zmmtsitrz* 
im\ 4} mmcommz ii 1 oi *«as$-^fch 

[015] P Ntt&a I G B TT»4*5JflO h 7 
[0 16] *> a 7 h I G B T t ft 5*« 

k ^ > v x * (D—m^-t 0 

[0 17] (a)-(c) : **W<0$f<*-K©»j6xa 
£Ifc91*r*fc*!><00(l) 
[018] (d)-(f) : *«WO^<*-K©i!litxa 

[019] *5gBjco^?r- KrtB50ffl2JB©«IB*K 

[02 0] ^SW^h^>v ? ^^^i^0^-r^>fe(feCD0 

[02 1] ftmm&m?&h7>isx?£mw-?z>fz&b 

[??*©K*] 

2-4 h^>>^^ 

5 y-f K 

11^45 ¥*#S« 

1 2 KK>i 

1 3 tf^Jl 

20,5 3 mm 

2 2. 5 7 

2 4 y-ne«« 

2 7 y-ni^7i/ 

3 0 v-x<g« 

4 6 ni/^^li 

4 7 ^> 3 y h^-fi 
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im 7] 
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31 30 30 3130„ 30 31 
J | 36 I ) )36 ■ 
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